CRITICAL ITEMB LIBT

PROJECT: SRMS ﬂ‘i MCIU JHSIALLED)
ASS'Y MOM :

SYSTEM: ELECIRICAL SUBSYSIEN

ASS'Y P/N: - SHEET: 1
FREA FHEA NAME, Q1Y L FALLURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. praulbnG nir. AND oN 2/1R
DESIGNATION CAUSE END 1TEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2095 0 FAILURE MODE ; AUTD BRAKES DESIGN FEATURES
DETECTOR MANUAL BRAKE WILL BE APPLIED | = --cc--evncman..
ary, 1, DRIVE DUE 1O H/W MCIU THE BRAKE DRIVER 1S IMPLEMENTED USING FET POMER TRANSISTORS,
. SCHEMATIC CIRCUIT WUATCH DOG TIMER CONWECTED IN A SEREES REDUNDANT COMFIGURATION. THE CIRCUIT
812re7 FALLS TO BITE EMPLOYS CONTENUOUS TESTING TO VERIFY THE ENTEGRIIY OF THE
“BRAXES OfF" ‘::g;"m“lw BRAKE DRIVE CIRCUIT.
CAUSE(S): ONE SECOND INDUCYORS ARE DESIGNED SPECIFICALLY FOR THE APPLICATION.
1) FIRST AFIER DEC PANEL THE DESIGN CRITERIA, INCLUGING CHOICE OF MATERELALS AND
ARAKE DRIVE BRAKES SWITCH TEST REOUIREMENTS ARE IN ACCORDANCE WI1TH MIL-T-27.
FET OR IS TOGGLED FRON WORST CASE STRESS LEVELS DO NOT EXCEED THOSE ALLOWED
CIRCUITY OFF TO ON. BY SPAR-RMS-PA.D03. .
FAILS BAAKE TRUTH
SHORTED. TABLE WILL FAfL ALL RESISTORS AND CAPACITORS USED [N THE DESIGN ARE SELECIED
FOR OME SECOND FRCM ESTABLISHED RELIABILITY (ER) TYPES. LIFE EXPECTANCY IS
AFTER BRAKE IHC (EASED 8Y EMSURING THAT ALL ALLOWABLE STRESS LEVELS ARE
SWITCH OERATED IN ACCORDANCE WITH SPAR-RMS-PA.003, ALL CERANIC AND
TRANSITION. ELECIROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED 10
ALL OPERATJOMAL AADIOGRAPHIC INSPECTION,
MODES ARE STILL
AVAILABLE, DISCRETE SEMICONDUCTOR DEVICES SPECIFIED TO AT LEAST THE TX
LEVEL OF MIL-S-19500. ALL DEVICES ARE SUBJECTED TO
RE-SCREENING BY AN INDEPENDANT TESY HOUSE. SAMPLES OF ALL
PROCURED LOTS/DATE CODES ARE SUBJECTED 1O DESTRUCTIVE PHYSICAL
WORST CASE ANALYSIS (OPA) TO VERIEY THE INTEGRITY OF THE KANUFACIURING
---------- PROCESSES. DEVICE STRESS LEVELS ARE, DERATED IN ACCOROAMCE
LOSS OF HITH SPAR-RMS-PA.0D3 AKD VER!FIED BY DESIGM REVIENW.
MANUAL
BRAXES. THE DEC BRAKE SWITCH COMTROLS THE OPERATION Of THE BRAKE
UNEXPECTED DRIVER THROUGH AM OPTO-ISOLATOR WHICH ACIS AS A SOLID-SIAVE
MOTION, RELAY. OPTO-ISOLATORS (DIODE AND TRANSISTORY MEET THE SAME
AUTOBRAKES QUALITY AND APPLICATION CRITERIA THAT WAVE BEEN APPLIED 10
DISCAETE SEMICOMOUCTORS.
REOUNDANT PATHS
REMAINING
AUTOBRAKES
(FOR SAFING THE
SYSTEM)
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CRITICAL ITEM8 LIBT PROJECI: SRMS EE nc!u INSTALLED} srstsn ELECTRICAL SUBSYSTEM
e T ASS'Y W : Ass'y p/W: SYISSFIB0-S —  — SHEET: _ 2
FMEA FHEA MAME QTY, ¢ FAILURE MODE FAILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. Rev. | omawlng mér. MD oN 2/1R
DESIGNATION CAUSE END 1TEM CRITACALITY SCREENS: A-PASS, B-PASS, C-PASS
2095 0 FAJLURE MODE : AUTO BRAKES ACCEPTANCE TESTS
DETECTOR MAKUAL BRAKE WILL BE APPLIED [ ---eeeocooaalll
ory. 1. DRIVE DUE 10 H/M HCIY THE MCIY IS SUBJECTED 1O THE muoulm: ACCEPTANCE
SCHEMATIC clacult WATCH DOG TIMER ENVIROKMENTAL TESTING AS AN LRU
812797 FAILS 10 BL1E
“BRAKES OFF" :E::ntmou O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
CAUSE(S): ONE SECOND O THERMAt:  +40 DEGREES € 10 -t6 DEGREES C (2 CYCLES)
1) FIRSI AFTER DEC PANEL
BRAKE DRIVE BRAKES SWLICH
FET OR 15 YOGGLED FROM QUALLFECATION TESTS
circury OFF TOON, | = --eeeoooooooii.ons .
FAILS SRAKE TRUTH THE MCIU JS SUBJECTED TO THE FOLLOWING LRU OUALIFICAT LON
SHORTED TABLE WILL FARL ENVIROMMENTS :
FOR ONE SECOND
mgn BRAKE O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
cH
TRANSITION. 0 SHOCK: 8Y SIMILARITY TO -3 KCIU
ALL OPERATIONAL
NODES ARE STILL O THERMAL: 51 DEGREES C TO -27 DEGREES € (10 CYCLES)
AVATLABLE .
O HMIDITY:  BY SIMILARITY 1O -3 RCIY
0 EMC: MIL-STD-461 AS MODIFIED BY SL-€-0002 (1ESTS
WORST CASE 523; CE03, CSO01, CS02, CSO6, REO2 (M/8), RSO,
LOSS OF
HANUAL O LIFE: 630 OPERATING HOURS
BRAKES. 1000 POWER ON/OFF CYCLES
UNEXPECTED
MOTIOM,
AUTOBRAKES
REDUNDANT PATHS FLIGHT CHECKOUY
REMAINING | eoeeeeeeee.l.
--------------- PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
AUTOBRAXES
(FOR SAFING THE
SYSTEM)
‘ |
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CRITICAL ITEMB LISBT

SYSTEM: ELECIRICAL SUBSYSTEM
ASS'Y P/N: - SHEET: 3

PROJECT: SRMS (-5 MCIU INSTALLED)
ASS'Y non!ﬂtmﬁlt?‘nrm

FMEA FHEA NAME, QTY, & FALLURE MOOE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTAMCE
REF . REV oraulnG Rrée, AND oN 2/ 1R
DESIGNATION CAUSE END [TEM CRETICALITY SCREENS: A-PASS, B-PASS, C-PASS
2095 0 FAILURE MOCE ; AUTO BRAXES GA/ INSPECT IONS
DETECTOR MANUAL SRAKE WILL BE APPLIED | -ocvenceea-n
aty. 1, DRIVE DUE 10 "W MCIU DOCUMENTED QUALTTY CONTROLS ARE EXERCISED THROUGHOUT DESIGH
SCHEMATIC CiRCUIT VATCH DOG TIMER PROCUREMENT PLANKING, RECE[VING, PROCESSING FABRICATION,
812797 FAILS 1O aliE ASSEMALY, TESTING AND SHIPPING OF THE MCIL. GOVERWMENT SOURCE
BRAKES OFF® VERIFICATION INSPECTION 1S INVOKED AT VARIOUS LEVELS OF COMPONENT ASSEMBLY
1ES7 AN TEST OPERAIIONS. MANDATORY INSPECTION POINTS ARE EMPLOYED
CAUSE{S): ONE SECOND AT VARIOUS LEVELS OF ASSEMBLY AND TEST.
1) FInsi AFTER OBC PANEL
BRAKE DRIVE BRAKES SMITCH EEE PARTS INSPECTION IS PERFORMED AS REQUIRED 8Y
FET OR 1S TOGGLED FROM SPAR-RNS-PA.003. EACH FEE PART IS QUALIFIED AT THE PART LEVEL
CIRCUIY OFF T0 ON. 10 THE REOUIREMENTS OF THE APPLICABLE SPECIFICAYION. ALL EEE
FAILS SRAKE TRUINH PARTS ARE 100X SCREENED AND BURNED IN, AS A MINEMUM, AS
SHORVED, TABLE WILL FAIL AEQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDITIONALLY,
FOR ONE SECOMD ZEE PARTS ARE 100X RE-SCREEWED IN ACCORDANCE WITH
AFTER BRAKE REQUIREMEMTS | BY AN IMDEPENDENT SPAR APPROVED 1ESTING
SWITCH FACILITY. DPA IS PERFORMED AS REOU{RED BY PA.0DS ON A RANDOMLY
TRANSITION. SELECTED SX OF FARTS, MAXIMUM § PIYECES, MINIMUM 3 PIECES FOR
ALL OPERATIONAL EACH LOT NUMBER/DATE CODE OF PARTS RECEIVED.
MOGES ARE STILL
AVAILABLE. WIRE IS PROCURED, INSPECTED, AND TESTED 1O SPAR-RMS-PA.003.
RECELVING YNSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDEMTIFIED N THE PROCUREMENT DOCUMENTS, THAT WO PHYSICAL
WORST CASE DAMAGE HAS OCCURRED TO PARIS DURING SHI#HEHT THAY THE
---------- RECEIVING DOCUMENTS PROVIDE ADEQUATE “!ACEMI[[III' INFORMAT 1OM
LOSS OF AND SCREENING DATA CLEARLY IDEMTIFIES ACCEPTABLE PARTS.
HANUAL
BRAKES. PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMOBLY AS
UNEXPECYED APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
MOTION. IN PECTIONS [NCLUDE,
AUTOBRAXES
PRINTED CIRCUST BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
REDUNDANT PATHS AND ADEGUACY OF PLATED THROUGH HOLES,
REMATH ING
--------------- COMPONENT NOUNTENG INSPECTION FOR CORRECT SOLDERING, WiRE
AUTOBRAKES LOOPING, SIRAPPING, EIC. OPERATORS AWD INSPECTORS' ARE
(FOR SAFING THE TRAINED AND CE!IIF'!D TO NASA NHB $300.4¢3A-1) STANDARD.
SYSTEM)
CONFORMAL COATING INSPECTION $OR ADEGUATE PROCESSING IS
PERFORMED USING ULIRAVIOLET LIGHT TECHMIQUES.
T »
FOSY P.C. BD, IMSTALLATION TNSPECY 10H, CLEANLINESS AND ; IR
WORKMANSHIP (SPAR/GOVERNMENT REP. MAWDATORY INSPECTION POIN) m o o
W X L4
P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD S E
INSTALLATEON, ALIGNMENT OF BOARDS, PROPER CONNECTOR COMTACT o =
MATING, WIRE ROUTING, STRAPPING of WIRES ETC., =
f 2l
PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS by
(SPAR/GOVERWNENT REP. - MANDATORY INSPECTION POINT}
PRE-ACCEPTANCE TEST INSPECTION, WHICH IHCLLDES AN AUDIT OF
LOWER TIER INSPECEION COMPLET) , AS BUILY CONFIGURATION
VERIFICATION 1O AS DESIGM ETC., (MANDATORY INSPECIION POINT Y.
A TES]T READINESS REVIEW (TRR) WHICH INCLUDES VERIFICALION OF
TEST PERSONNEL, TESY DOCUMENTS, TEST EQUIPMENT CALIBRAT IO
VALIDATION STATUS AND HARDUARE CONFIGURATION IS CONVENED ﬂ‘
PREPARED 8Y: MFWG SUPERCEDING DATE: WONE DATE: 11 JuL 91 CIL REV: @
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CRITICAL ITEM8 LIST

PROJECT: SRMS

EE NCIU INSTALLED}

SYSTEM: ELECIRICAL SUBSYSTEM
¥ P/N: -

——— . = . - - ASS'Y NOM ASS'Y P SHEET &
FMEA FMEA NAME Q1Y L FAILURE MODE FAILURE EFFECT HOWR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. praulnG akr. AND oN Z/m
DESIGNAT ION CAUSE END |TEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2095 0 FATLURE MODE ; AUTO BRAKES QUALITY ASSURANCE IN COWJUNCTION WITH ENGINEERING
DETECTOR MANUAL BRAKE WILL BE APPLIED RELIABILETY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
ary, 1. DRIVE DUE 10 H/W MCIY AND THE GOVEWMEWT REPRESENTATIVE, PRIOR TO THE START OF AHY
SCHEMATIC creculr WATCH DOG ¥ INER FORMAL TESTING (ACCEPTANCE OR OUAL IFICATION).
arzrer FAILS TO BITE
“BRAKES OFF% VERIFICAT 10N ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT, VIBRATION, AND
TEST THERMAL TESIFING (SPAR/GOVERNMEMT REP. - MANDITORY IWSPECT ION
CAUSE(S): ONE SECOND POINT).
1} FIRST AFTER DEC PANEL
BRAKE DRIVE BRAKES SWITCH
FET OR IS TOGGLED FROM
CIRCUTTY OFF TO DN, '
FAILS BRAKE YRUTH
SHORTED. TABLE NILL FAIL
FOR OME SECOMD
AFTER BRAKE
SWITCH
TRANSITION,
ALL OPERAT|ONAL
HODES ARE STILL
AVAILABLE,
WORST CASE
LOSS Of
MANUAL
BRAKES.
UNEXPECTED
MOTION,
AUTDBRAKES
REDUNDANT PATHS
REMAINING
AUIOBRAKES
CFOR SAFING THE
SYSTEM)
' !
\ :
Vo
]
PREPARED BY: MIVG SUPERCEDING DAVE: NOME _ DAYE: 11 JuL ¢t CilL REV: 0
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CRITICAL ITEMB LIBT PROJECT: SANS ﬁ-s MCIU INSTALLED) SYSTEM: El[cnuc.u SUBSYSYTEM
- —— - o - - ASS'Y NOM| T ASS'Y P/ SHEET: 5
FMEA FMEA RAME, Q1Y & FATLURE MNODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPIANCE
REF. REV. pRauinG nér. AHD oN 2718
DESIGNAT | DN CAUSE END ITEM CRETICALINY SCREENS: A-PASS, B-PASS, C-PASS .
2095 Q FAILURE HODE : AUTO BRAKES FAILURE HISTORY
DETECTOR HAHUAL BRAXE WILL BE APPLIED | --cceeeenennn..
ey, L. DRIVE DUE 10 H/W MCIU THERE HAVE BEEN WO FAILURES ASSOCTATED WITH THIS FAILURE
SCHEMATIC CIrRCUMT WATCH DOG TIMER MODE OM THE SRMS PROGRAM.
82197 FAILS 10 BITE
“BRAKES OFF" :ER:IIC!IIOH
H
CAUSE(S): OME SECOND
1) FIRSE AFTER DAC PANEL
BRAKE DRIVE BRAKES SWITCH
FET DR 1S TOGGLED FROM
CirCUITY OFF 10 DN, .
FAILS BRAKE TRUTH
SHORTED. TABLE WILL FAIL
fOR OME SECOND
AFTER BRAKE
SWIICH
TRANSITION,
ALL OPERATIOMAL
MWODES ARE STILL
AVAILABLE.
WORST CASE
LOSS OF
MANUAL
BRAKES .
UMEXPECTED
MOTION,
AUTOGRAKES
AEDUNDANT PATHS
AEMAIRING
AUTOBRAKES
(FOR SAFING THE
SYSTEN)
— i ]
PREPARED BY: HFMG SUPERCEDING DATE: MOHE DAYE: 11 _JuL 91 CIL REV: @
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CRITICAL ITEMB LIST

PROJECT: SRMS 6-5 RCIU INSTALLED) SYSTEM: ELECIRIEM SUBSYSTEM
ASS'Y NOM H ASS'Y P/N: - SHEET: [}

FMEA FHMEA NAME, OFY, & FAILURE MODE FAILURE EFFECT HOWR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. praving efr. AND ON 2/1R
' DESIGHATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2095 0 FATLURE MODE : AUTO BRAKES OPERATIONAL EFFECT
DETECTOR MANUAL BRAKE WILL BE APPLIED | ---eeeeeeaenoolll.
arr. 1, ORIVE DUE 10 H/M MCIU
SCHEMATIC CirCUIT WATCH DOG TIMER AUTOBRAKES WILL BE APPLIED ONE SECOMD AFTER MANUAL BRAKES
atzre7 FAILS 10 BITE SELECTED.
“BRAKES OFF" VERIFICATION
TEST CREW ACTION
CAUSE(S): ONE SECOND | eecoaeeo--n
1} FIRST AFTER DRC PANEL
BRAKE DRIVE BRAKES SWITCH NONE
FET OR IS TOGGLED FROM
CIRCULY OFF TO0 O, CREV TRAINING .
FAILS BRAKE TRUTH | ---eee-eeee--
SHORTED. TABLE WILL FAIL
FOR ONE SECOND CREW IS TRAINED TD ALWAYS OBSERVE WHETHER THE ARM IS
;:']ls. ARAKE RESPOMDING PROPERLY TO COMMANDS. [IF IT ISN'T, APPLY BRAKES.
cH
TRANSITION, MISSION CONSTRAINT
ALL OPERATIONAL | -----cevcvvnonaann
MODES ARE STILL
AVAILABLE. NONE
WORST CASE
L0SS OF
MARUAL
BRAKES.
UNEXPECTED
MOTION.
AUTOBRAKES
REDUNDANY PATHS
REMAINING
AUFOBRAKES
{FOR SAFING THE
SYSTEN)
PREPARED BY: NEMG SUPERCED ING DATE: WONE - DATE: 11 JuiL 1 CIL REV:
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CRITICAL ITEMS LIST PROJECY: SANS EE MCIU INSTALLED) SYSTEM: ELECTRICAL SUBSYSTEM
- —— T D N AN S =S G N W ASS'Y NOM 0 ass'ry p/R: = SHEET: 7
FMEA FMEA NAME, Q1Y, & FAILURE MODE FAILURE EFFECT HDMWR / FUNC. RATIONALE FOR ACCEPIANC
REF. REV. oraulng rEéF. ARD o 211 ¢
DESIGHAT 10N CAUSE END [1EN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2095 0 FAILURE MODE : AUTO BRAKES SCREEN FAILURES
DETECTOR MANUAL BRAKE MILL BE APPLIED | ---ee--e-eellll
ary. t. DRIVE DUE TO H/M MCIU
SCHEMATIC CIRCUTT WATCH DDG TIMER N/A
12797 FALILS TO BITE
“BRAKES OFF" VERIFICATION
TEST
CAUSE(S): ONE SECOND
1) FIRST AFTER DEC PANEL
BRAKE DRIVE BRAKES SWITCH
FET OR IS TOGGLED FROM
CIRCUITY OFF 10 ON. .
FAILS BRAKE TRUTH
SHORTED. TABLE MILL FAIL
FOR ONE SECOND
AFTER BRAKE
SWITCH
TRANSITION,
ALL OPERATIDNAL
MODES ARE STILL
AVAILABLE.
WORST CASE
LOSS OF
MANUAL
BRAKES.
UNEXPECTED
MOTION.
AUTOBRAKES
REDUMDANT PATHS
REMAIN NG
AUTOBRAKES
(FOR SAFING THE
SYSTEN)
=
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PREPARED BY: HEVG SUPERCEDING DAIE: NONE OME: 11 91 il Rev: g

RMS/ELEC - 132

* LNIWMIYLLY

YLR2Q708



CRITICAL ITEMA LIBT

PROJECT: SANS

SYSTEM: ELECTRICAL SUBSYSTEM

E-E NCIU INSTALLED)
NOW| : HLIY

il DD P ASSY Ass'y o/ - SHEET :
EMEA EMEA NAME, QTT, & FAILURE WODE FAILURE EFFECT HOWR / FUMC. RATIONALE FOR ACCEPIANCE
REF . REV. pRAVENG néF. AND oN 2/ 1R
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2095 [ FAILURE MODE : AUTO BRAKES OMRSD QFFLIKE
DETECTOR MANUAL BRAKE WELL BE APPLIED | --e-e.c.ilolC
ofy. 9. DRIVE BUE 5O H/W NCIU APPLY BRAKE ON/OFF VOLTAGE TO IMPUT OF MCIU. VERIFY CORRECT
SCHEMATIC CIRCUTT WATCH DOG TIMER BRAKE VOLTAGE AT MCIU QUTPUT.
812797 FAILS TO ’I1E
“BRAXES OF " VERIFICATION
TES? OMRSD ONLINE INSTALLATION
CAUSE(S): OHE secowo il Lo TN
1) FIRST AFTER DEC PAKEL OPERATE BRAKE SWITCH. VERIFY CORRECT VOLTAGE AT LONGERON
BRAKE ORIVE BRAKES SWITCH INTERFACE.,
FEI OR IS TOGGLED FROM
CIRCUNT OFF 10 ON, .
FAILS BRAKE TRUTH OHRSD ONLINE TURNAROUND
SHORTED. TABLE WiLL FAIL | - oL T
FOR OME SECOND OPERATE BRAKE SWITCH. VERIFY BRAKES RESPOND CORRECTLY.
AFTER BRAKE
SWITCH
TRANSTTION,
ALL OPERATIONAL
HODES ARE STILL
AVAILABLE.
WORST CASE
L0SS OF
MANUAL
BRAKES.
UNEXPECTED
HOTIOM,
AUTOBRAKES
REDUNDANT. PATHS
REMAINING
AUTOBRAKES
(FOR SAFING THE
SYSTEN)
& !
ki
i
MFWG SUPERCEDING DATE: NONE DANE: 11 Jut 91 CIL REV: D
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